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Numerical Simulation of Fracturein Brittle Materialsusing the Extended Finite

Elements Method
A. Nasrnia Department of Mechanical Engineering, Universitylsfahan, Isfahan, Iran
F. H.Aboutalebi Department of Mechanical Engineering, Universitylsfahan, Isfahan, Iran
Abstract

Today, brittle and quasi brittle materials are wWdesed in the various structures such as aerosgiagetures, because of very
low deformability as well as high strength andfsgés compared with their weight. There is a graaed for analysis of the
brittle structures, with increasing applicationtiése materials in the industries. In this papst,fthe extended finite element
method (XFEM)is applied to investigate the nucleatand crack growth mechanism of the brittle materiThen, damage
models based on cohesive zone models(CZM)are @mesido predict initiation and crack growth. In thBowing, a number
of benchmark problems are simulated; damaged dtidatrzones in them are predicted, using the ABARtbmmercial
finite elements software. Finally, the numericahglations results are compared with the experinhemtd theoretical results
and validated. Comparison of the numerical and iexmatal results revealethat the stress-based damidigria are more
accurate than the strain-based damage criteriaceilénis concluded that in comparison with thestrbased damage criteria,
using the stress-based damage criteria is moabtelin fracture prediction of brittle materials.

Keywords: CrackGrowth, Brittle Materials, Extended Finite Elent Method (XFEM), Cohesive ZoneModels (CZM).
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*Extended Finite Element Method (XFEM)
2Maximum Tangential Stress (MTS)
3Minimum Strain Energy Density (MSED)
“Enrichment functions
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